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For clarification of the problem of how the pollen of different 
plants which falls into a lake is deposited in relation to its physical 
properties, the character of the lake, wind currents and other factors, 
pollen analyses were carried out of surface samples of the bottom 
sediments of 13 Lithuanian lakes. Lakes were selected of different sizes 
(areas from 2333 ha. to 8 ha.) and different depths, not uniformly overgrown, 
situated in different physico-geographic regions of Lithuania. The question 
of the distribution of pollen in stationary water bodies was examined in 
their works by G. Erdtman (1943), V. P. Prichuk & E. D.Zaklinskaya (1948), 
O. V. Matveeva (1950), however systematic investigations until now have 
hardly been conducted. 
Samples, taken from the surface layer of lake sediments (of 5 cm 
thickness) with the help of a cone-shaped bottom scoop were required to 
give the most complete presentation about the pollen spectra of the sediments 
of the natural zones of each lake. In investigations of lakes the width of 
the littoral shelf varied from 200 to a few metres. Here are found sand, 
gravel and m u d . To the side of the lake the littoral shelf ends in 
a steep slope (the slope of the littoral shelf or transition zone), in the 
sandy and silty deposits of which are many macro-fragments of aquatic plants. 
Beyond the slope, of the littoral shelf begins the zone of gravitational 
accumulation - the deep zone of the lake, occupying its central part: from 
2-4 m depth to the deepest part. In the deep zone settle out the sapropel, 
m u d , clay and lake lime. 
As a result of the investigation, it was established that in the 
surface layer of the sediments of the lakes of Lithuania pollen of woody 
species predominates (on average 83-96% of the total pollen and spores). 
Among tree pollen, that of pine predominates; in second place is birch pollen 
and only in districts of spruce forest where the content of spruce pollen reaches 
on average 20-30%, birch pollen sometimes takes third place; there is much 
alder pollen in the spectra. Pollen of oak, lime, elm, hornbeam, beech, 
hazel and willow were recorded in small quantities (fig. 1). 
Fig. 1 Medial spore and pollen diagram of the surface layer of lake deposits. 
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The quantitative content of pollen of plants in the surface deposits 
of the different lake zones is not uniform. The percentage content of pine 
pollen in the spectra of deposits of the littoral shelf is greater than its 
percentage content in spectra of sediments of the deep and transition zones 
on average by 1.25 times; the Calculated probable error here does not exceed 
3.3%. This figure (1.25) is introduced only for general appraisal of the 
apparent difference. It can not be used as a "correction coefficient", for 
example, for determining the percentage content of pine pollen in deposits 
of the deep zone by the known percentage content of this pollen in the 
sediments of the littoral shelf, since, in the first place, it is shown in 
comparison with mean spectra, and in individual concrete cases the variation 
may be even contrary, and, in the second place, this figure is the mean 
expression of the ratio for a group of lakes (11-13 lakes) and may not 
coincide with the ratio of the quantitative content of pine pollen in 
spectra of deposits of the littoral shelf and the deep zone of different 
lakes. With prevailing winds of westerly direction the percentage content 
of pine pollen in spectra of samples from the eastern littoral shelf on 
average is 1.2 times greater than in spectra of the" western (probable error 
9.0%) (fig. 2). 
In all the investigations of lakes, even in those the shores of 
which are covered with spruce woods, the quantity of spruce pollen in the littoral 
shelf on average is 1.7 times less than in the deep zone (probable error 
0.6%). It is possible that the greatest quantity of spruce pollen settles in 
the transition zone of the lakes, that is especially noticeable in the deep 
lakes having a steep gradient of the transition zone; here the percentage 
content of spruce pollen is 1.2 times greater than in the deep zone. However 
the probable error of this hypothesis is comparatively high, since deep 
lakes with a significant percentage content of spruce pollen have been little 
investigated. Reliable data on the difference of amount of spruce pollen in 
sediments of eastern and western littoral shelves and transition zones have 
not been obtained (fig. 3). 
Pollen of birch, alder, oak, lime, and elm is found in the greatest 
quantity in samples of the deep zone, least in the littoral shelf (fig. 4). 
Probable error of this result varies from 0.6 to 5.5%. 
Fig. 2 
Fig. 3 
Fig. 2. Pollen diagram of' the surface layer of the Baltis lake deposits. 
Fig. 3. Pollen diagram of the surface layer of the Lukstas lake deposits. 
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The content of birch and older pollen in deposits of the western 
littoral shelf and transition zone is on average 1.7-3 times greater than 
in sediments of the eastern (probable error 3.3%). Reliable data on the 
distribution of pollen of hornbeam, beech, hazel and willow has not been 
obtained, since this pollen was found in the surface layer of the sediments 
of the investigated lakes only in insignificant quantity. 
Among the pollen of herbs, found in the surface layer of lake 
sediments the pollen of grass predominates, comprising on average 65-92%; 
there is much pollen of sedge [Carex] and pondweed [Potamogeton]. The 
greatest content of herb pollen is revealed in spectra of deposits 
of the deep zone, the least in the littoral shelf and the transition zone; 
the probable error of this result does not exceed 5%. Spores the spectra 
of the surface layer of lake sediments of Lithuania are found in insignificant 
quantity (on average 1-3%), therefore reliable results on their distribution 
cannot be obtained. 
The distribution of pollen depends on such factors, connected with 
the movement of lake water, as wind currents, compensatory depth currents 
and so on. Besides this, pollen grains of different plants are distinguished 
by form, size and mass, therefore their settlement in the water proceeds at 
a non-uniform rate. The slowly settling pollen is transported farther by 
lake currents. The quantitative content in the spectra of pollen of these 
and other plants depends on the character of the agent of burial, since 
pollen of different plants does not uniformly resist destruction. 
Results on the distribution of pollen in the surface layers of lake 
deposits are confirmed by investigations in lake strata. Pollen 
analysis was carried out on samples from strata of Holocene sediments of 
a lake; 4 cross-sections were studied, situated in different lake zones. 
In the spore-pollen diagram of the section situated on the littoral shelf 
was shown the greatest percentage content of pine pollen and the lowest 
content of pollen of other woody species in comparison with their contents 
on diagrams of sections situated in the deep zone of the lake. These 
differences are little marked in spore-pollen spectra of Atlantic age, that 
is explained by the raising of the water level in the lake at that time; 
the spectra of Atlantic age of all 4 sections are characteristic of the 
deep-water zone of the lake (fig. 5). 
Fig. 4. 
Fig. 5 
fig. 4. Spore and pollen diagram of the surface layer of the lake Shamukas deposits. 
Fig. 5. Medial spectra of pollen zones in the profiles the Bebrukas lake. 
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From what has been said it is passible to conclude that the deposits 
of the littoral shelf contain on average a high quantity of pollen of pine, 
and a lesser quantity than the deposits of the deep zone of pollen of spruce, 
birch, alder, oak, lime, elm and, herbs. Pine pollen settles out 
in significantly greater quantity in the littoral shelf and the transition 
zone of the lee shore, but birch and alder pollen are found in greater 
quantity in the littoral shelf and transition zone of the windward shore. 
The pollen spectra of the littoral shelf and transition zone at different 
points differ strongly, but spectra from different places in the deep zone 
of the lakes are similar to one another. 
In utilizing the data of pollen analysis it is necessary to take into 
account that in the past the water level in the lakes changed, as a result 
of which movement of the lake zones, took place. It follows that the 
quantity of pollen of different plants in the pollen spectra can 
change not only as a result of changes of the vegetative cover, but also 
in connection with the shifting of the boundaries of the lake zones. 
The pollen spectra of the surface layers of sediments of the 
lakes of Lithuania basically correctly reflect the zonal types of vegetation. 
In general features they tally with the composition of the surrounding 
vegetation, however some deviations were noticed. For example, on the 
shores of some of the studied lakes was spread alder thicket, but significant 
increase in the content of alder pollen in the deposits of the lakes was not 
noticed. Near many of the lakes grows willow, yet pollen of willow was 
found only once. 
On the composition of the pollen spectra of the surface sediments 
shows the influence of the degree of exposure of the lake, its size, and 
the composition of the surrounding forest. For example, in the pollen 
spectra of small lakes, surrounded by pine forest, pine pollen predominates. 
On the pollen spectra of large lakes, surrounded by forest, the composition 
of the forest shows less significant influence. The pollen spectra of the 
surface sediments of such lakes is like the pollen spectra of exposed lakes. 
For sediments of the latter is characteristic a comparatively small quantity 
of pine pollen and a greater quantity of pollen of other woody species (by 
comparison;with the pollen spectra of sediments of lakes, surrounded by 
forest). 
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